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(57) Abstract 

PROBLEM TO BE SOLVED: To prevent air pollution at 
the time of fuel feed by reducing the diameter of a 
fiQer tube without impairing the fuel feeding property. 

SOLUTION: When ihe tube general section 11a of a filler 
tube 11 is made smaller in ciameter than a neck section 
12, a gap is hardly generated between its inner 
periphery and the fuel liquid column flowing at the time 
of fuel feed, and the outflow of the evaporated fuel 
from a fuel feed port is avoided. When the nozzle 
insertion regulating hole 15 of a shutter plate 14 is 
molded as a vertical oblong hole, a fuel feed nozzle 7 . 
can be freely oscillated in the vertical direction, the 
base section of the fuel feed nozzle 7 can be surely 
coupled and held on the screw section 13 of the fuel 
feed port, a large diameter change acting as fuel feed 
resistance is not required on the tube general section 
11a to allow this oscillating motion, and the holding 
property of the fuel feed nozzle 7 can be secured end 
the fuel feeding property can be improved at the same 
time. 
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Specification 

1. Title of the Invention: Filler 1\ibe 

2. Claim(s) 

(1 ) A metal filler tube which is characterized in that the filler tube opening area (of the tube) is widened 
into a tapered shape, and that the length of this tapered area in the axial direction is sufficiently long 
with regard to the general diameter of the blank tube. 

3. Detailed Explanation of the Invention 

This invention relates to a filler tube for filling the fuel used by automobile and agricultural machine 
engines from a fuel filling machine to the storage tank. 

The diameter of this type of filler tube at the fuel inlet opening area needs to be approximately 48 - 
53 mm based on various regulations related to vehicle structures and fuel systems, etc. Therefore, the 
conventional filler tube, when made of a metal tube, was made from blank tube A of which the diam- 
eter, at any point in the length of filler tube 1 as shown in Fig. 1 , is the same as at fuel inlet opening area 
2, and (the tube) was formed by bending as needed. Filler tube 1 needs to be large in diameter at fuel 
inlet opening area 2 for the above-described reason, but the area (of the tube) to be connected to the 
fuel tank (not shown) (lower area of tube in the illustration) only needs to pass fuel through and a 
smaller diameter than the above-mentioned fuel inlet opening area 2 can achieve its function suffi- 
ciently. Thus, since (the tube) was formed from blank tube A of which the diameter is large through- 
out the length, the weight increases, the material cost increases, and the process cost increases due to 
the use of blank tube A with a large diameter. 

Therefore, in recent years, as shown in Fig. 2, a filler tube, la, has been (in the market) which was 
made from blank tube B of which the diameter (e.g. 42.7 mm <j>) is smaller than at fuel inlet opening 
area 2a, and the area at the fuel inlet opening was widened in diameter with a straight shape to obtain 
the intended diameter for fuel inlet opening 2a. 

However, with this method of tube widening into a straight shape at fuel inlet opening area 2a, cold- 
work processing is limited by the tube widening ratio, which shows a ratio, of the diameter of fuel inlet 
opening area 2a after tube-widening over the blank tube B diameter, of approximately 1.3-1.4. This 
indicates a limitation in the use of a smaller tube diameter for material cost reduction, process cost 
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reduction, and weight reduction effects. Thus, it is understandable thai an increase in the aforemen- 
tioned tube widening ratio would be effective. As a means to improve the tube widening ratio limit, as 
shown in Fig. 3, filler tube lb is divided into two sections, i.e. fuel inlet opening area 3, and area 4 that 
is to be connected to the fuel tank (not shown). And, this fuel inlet opening area 3 is made from a blank 
tube of which the diameter is the same as the specified diameter for fuel inlet opening 2b, and the fuel 
tank side (of this tube) is reduced in diameter by a drawing process, and to this area of small diameter 
3a, connecting area 4, that is connected to the aforementioned fuel tank, is securely connected, thus 
blank tube C which is used for connection area 4 can be further reduced in diameter (e.g. 31.8 mm 0). 
But, with this two-section type filler tube lb, the processing cost for forming both sections, 3, 4, and 
the cost for securely joining these sections together are high, and a high technology is needed for 
assurance of air tightness at the joint area, which also increases the product cost. 

For this invention, the problems in the past were reviewed and this invention intends to present a 
filler tube made of one blank tube instead of forming two sections, which greatly improves the tube 
widening ratio in the fuel inlet opening area over the conventional (ratio), reduces material cost, pro- 
cess cost, and vehicle weight. For achievement of this purpose, in this invention the filler tube opening 
area (of the tube) is widened in a tapered shape, and the length of this tapered area in the axial direction 
is sufficiently long versus the general diameter of the blank tube. In other words, in this invention, the 
filler tube is widened in a tapered shape in the axial direction and, therefore, the tube widening rate in 
the longitudinal unit length does not need to be as large as the conventional (rate), and also insertion of 
a punch for widening the tube is easy. Thus, for the above reasons, a blank tube with a small diameter 
can be widened in a tapered shape to obtain the required diameter needed for the fuel inlet opening. 

One working example of this invention is discussed below using illustrations. 

Figure 4 shows filler tube 1 0 for one working example of this invention. For this filler tube 1 0, blank 
tube D with a small diameter is widened toward the opening direction in a tapered shape at the fuel inlet 
opening 11 area. At this time, the length in tapered area L needs to be sufficiently large compared to 
general diameter d of blank tube D. For instance, STKM 1 1 A of 3 1 .8 mm p is used as blank tube D, 
and the length in tapered area L is made approximately 120 mm for widening the tube in a tapered 
shape to obtain the final required fuel inlet opening 11 diameter of 48 mm 0—53 mm <p as described 
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earlier. For widening fuel inlet opening area 1 1 in a tapered shape, punch P as shown in Fig. 5, which 
is prepaied in the shape of the required tapered shape, is inserted from the fuel inlet opening direction 
of blank tube D. At this time (of punch insertion), blank tube D is gradually widened and, therefore, the 
tube widening rate at the longitudinal unit length is small, and since insertion of punch P at the time of 
tube widening is easy, the final tube widening rate can be made large. Incidentally, in this working 
example, thread area 1 2 is formed as shown in Fig. 4 for attachment of the filler cap (not shown) at the 
end of fuel inlet opening 11; also flange 13 is secured by spot welding, etc. on the outside surface (of 
the tube) at fuel inlet opening 1 1 under thread area 12. This flange 13 is to be attached to the vehicle 
body panel (not shown), for instance, to the rear fender, etc. where a fuel inlet opening is provided, and 
connection area 14 below the widened tube area in the tapered shape is routed on the backside of the 
rear fender and is connected to the fuel tank (not shown). 1 5 is a ventilation tube for ventilating air 
from the fuel tank. 

With this structure, because of the gradual tube widening in a tapered shape at fuel inlet opening 1 1 
area, the raiio of the fuel inlet opening 1 1 diameter to the blank tube D diameter of connection area 14, 
that is the tube widening ratio, can be as large as 1 .6 - 1 .8. In other words, this means that filler tube 1 0 
can be formed from blank tube D with a small diameter, and a material cost reduction and process cost 
reduction can be achieved, and weight reduction is also achieved. Comparisons between the filler 
tubes in this invention and in conventional processes are shown in the following table for (A) Blank 
tube cutting cost, (B) Bender machine cost, and (C) Finish dimension cutting time. 

Note that (A) blank tube cutting cost means the cost for cutting one filler tube blank to the predeter- 
mined length from a material tube of 5500 mm - 6000 mm length, and (B) bender machine cost differs 
depending on the stiffness of the blank to be processed in bending a filler tube to the predetermined 
shape for connection of the filler tube to the fuel tank. Use of different machines depending on mate- 
rial stiffness has cost benefits, and (C) finish dimension cutting time is processing time for cutting, to 
the final product specified dimensions by a cutter(s), of a formed tube that has once been cut and bent 
This finish dimension cutting time differs depending on the wall thickness and outer diameter of the 
tube. Also, at the time of attachment of filler rube 10 to the vehicle body, flange 13 is secured with 
screws from the back side of the vehicle body panel, e.g. the fender. But since the back side area of the 

4 



vehicle body panel is nanow in space, fuel inlet opening area 11 in a tapered shape as shown in this 
working example can provide a wider space and a higher assembling workability than a uniform thick- 
ness area as seen with conventional tubes. 

As discussed in the above, the tube widening rate limit can be greatly improved with the filler tube of 
this invention because the filler tube opening area is widened in a tapered shape, and the length of this 
tapered area in the axial direction is sufficiently long versus the general diameter of the blank tube. 
Therefore, since the needed fuel inlet opening diameter can be formed in one piece from a blank tube 
with a small diameter, the product cost can be reduced because of the blank tube cost reduction and 
process cost reduction for processing the filler tube, and the vehicle weight can also be reduced Fur- 
thermore, by having the fuel inlet opening area in a tapered shape, a wide attachment space can be 
assured. 

4. Brief Explanation of the Drawings 

Figures 1, 2, and 3 show cross sections of conventional filler tubes. Fig. 4 shows the cross section used 

for the working example of the filler tube of this invention. Fig. 5 is an explanatory drawing which 

shows one means for forming the filler tube of this invention. 

1, la, lb, and 10 - Filler tube 

2, 2a, 2b, and 1 1 - Fuel inlet opening 

A, B f C and D - Blank tube 

L - Length of tapered area 

Agent: Fujiya Shiga 
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